[Developments in gene delivery vectors for ocular gene therapy].
Gene therapy is quickly becoming a reality applicable in the clinic for inherited retinal diseases. Its remarkable success in safety and efficacy, in clinical trials for Leber's congenital amaurosis (LCA) type II generated significant interest and opened up possibilities for a new era of retinal gene therapies. Success in these clinical trials was mainly due to the favorable characteristics of the retina as a target organ. The eye offers several advantages as it is readily accessible and has some degree of immune privilege making it suitable for application of viral vectors. The viral vectors most frequently used for retinal gene delivery are lentivirus, adenovirus and adeno-associated virus (AAV). Here we will discuss the use of these viral vectors in retinal gene delivery with a strong focus on favorable properties of AAV. Thanks to its small size, AAV diffuses well in the inter-neural matrix making it suitable for applications in neural retina. Building on this initial clinical success with LCA II, we have now many opportunities to extend this proof-of-concept to other retinal diseases using AAV as a vector. This article will discuss what are some of the most imminent cellular targets for such therapies and the AAV toolkit that has been built to target these cells successfully. We will also discuss some of the challenges that we face in translating AAV-based gene therapies to the clinic.